Brain area- and isoform-specific inhibition of synaptic plasticity by apoE4.
The allele E4 of apolipoprotein E4 (apoE4), the most prevalent genetic risk factor of Alzheimer's disease (AD), inhibits the improvements in learning and memory which result from exposure of apoE transgenic mice to environmental stimulation (ES). In the present study, we investigated the extent to which these cognitive deficits are associated with distinct presynaptic, postsynaptic and axonal impairments and whether these effects are brain area-specific. Exposure to an enriched environment of young mice transgenic for human apoE3, which is the AD benign apoE allele, increased the levels of the presynaptic protein synaptophysin and of the dendritic marker MAP-2 in the hippocampus and entorhinal cortex, whereas the corresponding levels of these proteins in the apoE4 transgenic mice were unaffected by the enriched environment. In contrast, the levels of synaptophysin and MAP-2 in the motor cortex were elevated by environmental stimulation in both the apoE3 and the apoE4 transgenic mice. These findings show that apoE4 inhibits synaptic plasticity following environmental stimulation and that this effect is both isoform- and brain area-specific.